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(57) 

H306peT8HM8 OTHOCMTCfl K B06HH0M T6XHMKM, 
B MaCTHOCTM K 36HMTHblM paKGTHblM KOMn/lGKCaM 

6nn)KHero py6e>Ka c onTMMecKOM cMCTeMOM 
ynpaBneHMfl n paflMOKOMaHQHbiM HaBefleHneM 
3YP. TexHMHecKMM pe3ynbTaT - noBbiweHMe 
3cJxt)eKTMBHocTM KOMnneKca 3a CMBT nOBblUJeHMfl 
TOMHOCTM COnpOBO>KAeHHfl qenM H paKSTbl B 

LunpoKOM flnana30He yrnoB HaseAeHMfl npn 
oflH ob pe MeH hom ch M>KeHM m Macco ra6apn TH blX 

XapaKTepHCTMK OriTM KO-3neKTpOHHOM CMCTeMbl 

ynpaBneHMR. 3to AOCTMraeTCfl tgm, hto 

OnTHKO-3JieKTpOHHafl CMCTeMa 3eHMTHOrO 

paKeTHoro KOMnneKca coaqpwmt oninnecKHM 
nod, coctohu^mm M3 Hecyu^eM ctomkm, ocHOBaHMH 
c noflflOHOM n npuBOflOB c ncnonHMTeribHbiMn 
MexaHM3MaMM HaBefleHMfi no BepTMKann n 
ropn30HTy m 6hokom ynpaB/ieHMfl, 
TennoBM3noHHbiw npn6op c TerieaBTOMaTOM, 
MHcjDpaKpacHbiM (MK) neneHraTop, coctoalumm H3 
onTMKo-3/ieKTpoHHoro flaTMMKa m 6noKa 
BbifleneHna KoopflUHaT. CucTeMa TatoKe 
coAep>KMT nepeAaTHMK KOMaHA c aHTeHHOM, 

nOABH)KHOPl M HenOflBW>KHb!MM BBTBflMM 
BOflHOBOflHOM CMCTeMbl M BOflHOBOflHblMM 

BpainawLi^kiMMCfl nepexoflaMU b BepTMKanbHOM n 
ropn30HTa/ibHoR nnocKocTflx, rwpocKonMMecKMfi 
AaTMMK yrnoB m Ka6enbHbie c6opKM c 
repMeTMMHbiMM BbixoflaMM k pa3*beMaM. 
HcnoriHMTenbHbie MexaHM3Mbi npuBOAOB 
HaBeAeHHH onTMMecKoro nocTa BbinonHeHbi Ha 
6eCKOHTaKTHblX MOMeHTHblX ABMraTenax, CTaTop 
nepBoro M3 KOTopwx 3aKpen/ieH BHyTpn ctoAkvi c 

B03MO)KHOCTbKD BpaLMBHUfl pOTOpa C Ba/IOM 



HaBefleHna b BepTHKanbHOM nnocKOCTM, a daTop 
BToporo MOMeHTHoro ABuraTenfl 3aKpenneH 

BHyTpM OCHOBaHMfl C B03MO)KHOCTblO Bpail^eHMfl 

poTopa c BanoM a^ HaBeAQHMH b 

rOpM30HTanbHOl1 nnOCKOCTM. ripM 3TOM B COCTaB 
OnTHMeCKOrO nOCTa BBeAeH BblCOKOTOMHbIM 

noAiunnHMK, Ha HenoABHWHofi Mac™ KOToporo 

CMOHTHpOBaHO OCH0B3Hk16, a B nOABMWHOtf MaCTM 

noAinnnHUKa 3aKpenneH Ban poTopa MOMeHTHoro 
ABuraTexifl ropM30HTanbHoro HaBeAeHMH. B Bany 
poTopa MOMeHTHoro ABwraTena BepTMKanbHoro 
HaseAeHMfl c topmob BbinonHeHbi dpnaHLibi, Ha 
KOTopbie ycTaHOBneHbi onTMKO-sneKTpoHHbiM 
AaTMMK MK-neneHraTopa m Ten/ioBM3MOHHbiM 
npn6op, k ropn30HTanbHO^ nnocKOCTM KOToporo 
jKecTKO npuKpenneH mpocKonimecKM^ AaTMMK 
yrnoB. Me>KAy onTMKO-aneKTpoHHbiM AaTMMKOM m 
TennoBM3MOHHbiM npM6opoM k Bajiy poTopa 
MOMeHTHoro ABMraTenfl BepTMKanbHoro 
HaBeAeHMfl 3aKpenneHa am-eHHa. Ba/ibi 
BbinonHeHbi nycTOTenbiMM m BHyTpM hmx 

COOTBeTCTBeHHO npOJ10>KeHbl BeTBM BOJ1HOBOAHOM 

CMCTeMbl c b pa LL\atou4M m m en nepexoAaMM m 
Ka6enbHbie c6opKM, KOTopbie Ha BbixoAe M3 
nycTOTexibix Ba/ioB co6paHbi b cnMpaxibHbie 
nnocKMe >KryTbi npM stom >KryTbi, BpaiAaK)L4Mecfl 

B BepTMKa/lbHOM n/lOCKOCTM, ynoKeHbi BO 

qbnaHi^eBbix nepexoAax Bana poTopa 
MOMeHTHoro ABMraTenn BepTMKanbHoro 
HaBeAeHM*. >KryTbi, BpaiAatoiAMecfl b 
ropM30HTanbHOM nnocKOCTM, yno>KeHbi b noAAOHe 
ocHosaHMfl, KOTopbiM BbinonHeH M3 MaTepMana c 
ManbiM KosqbqbMqMeHTOM TpeHMW, npMMeM b Bane 



CM 
O 

CN 
00 

m 
to 




2- 




<.9> RU «1> 



2 165 582 C2 

F 41 G 7/30 



(51) Int. CI. 7 



RUSSIAN AGENCY 
FOR PATENTS AND TRADEMARKS 



< 12 > ABSTRACT OF INVENTION 



to 

Oi 
Ol 
00 
K) 

O 



(21), (22) Application: 99112634/02, 08.06.1999 

(24) Effective date for property rights: 08.06.1999 

(46) Date of publication: 20.04.2001 

(98) Mail address: 

300001, g.Tula, ul. Shcheglovskaja zaseka, 
Gosudarstvennoe unitarnoe predprijatie 
Konstruktorskoe bjuro priborostroenija, 
zamestitelju glavnogo inzhenera Stepanichevu I.V. 



(71) Applicant: 

Gosudarstvennoe unitarnoe predprijatie 
Konstruktorskoe bjuro priborostroenija 

(72) Inventor: Obrazumov V.I., 
Slugin V.G., Kisljak V.A., Beljanskij 
E.V. , Kuz'mich Ja.L. 

(73) Proprietor: 

Gosudarstvennoe unitarnoe predprijatie 
Konstruktorskoe bjuro priborostroenija 



(54) OPTOELECTRONIC SYSTEM OF ANTIAIRCRAFT MISSILE COMPLEX 



(57) Abstract: 

FIELD: military equipment, in particular, 
short-range antiaircraft missile complexes 
with an optical control system and 
radio-controlled guided antiaircraft missile 
guidance. SUBSTANCE: the optoelectronic 
system of antiaircraft missile complex has 
an optical post consisting of a bearing 
rack, base with a bottom plate and elevation 
and traverse actuators, and a control unit, 
thermovision unit with an automatic 
telecontrol unit, infra-red seeker unit 
consisting of an optoelectronic sensor and a 
coordinate discrimination unit. The system 
also has a command transmitter with an 
antenna, movable and fixed branches of the 
waveguide system and waveguide rotational 
junctions in the vertical and horizontal 
planes, gyro angle-data transmitter and 
cable assemblies with sealed outputs to the 
connectors. The elevation and traverse 
actuators of the optical post employ 
contactless torque motors, the stator of the 
first of them is secured inside the rack for 
rotation of the rotor with the shaft in the 
vertical plane, and the stator of the second 
torque motor is secured inside the base for 
rotation of the rotor with the shaft in the 
horizontal plane. The optical post comprises 
a high-precision bearing, whose fixed 
section mounts the base, and secured in the 
bearing movable section is the shaft of the 



traversing torque motor rotor. Made in the 
shaft of the elevation torque motor on the 
ends are flanges carrying the optoelectronic 
sensor of the infra- red seeker unit and the 
thermovision unit, with the gyro angle-data 
transmitter rigidly attached to its 
horizontal plane. The antenna is fastened to 
the shaft of the rotor of the elevation 
torque motor between the optoelectronic 
sensor and the thermovision unit. The shafts 
are made hollow for passage of the branches 
of the waveguide system with rotational 
junctions and cable assemblies, which at the 
outlet of the hollow shaft are assembled in 
spiral flat bunched conductors; the bunched 
conductors rotating in the vertical plane 
are laid in the flanged junctions of the 
shaft of the rotor of the elevation torque 
motor. The bunched conductors rotating in 
the horizontal plane are laid in the base 
bottom plate, which is made of material with 
a low friction coefficient; the rotor shaft 
of the elevation torque motor has a groove 
in which the movable branch of the waveguide 
system connected to the antenna is fixed. 
EFFECT: enhanced efficiency of the complex 
due to enhanced accuracy of target and 
missile tracking within a wide range of 
elevation and traverse angles, reduced mass 
and dimensional characteristics of the 
optoelectronic control system. 2 dwg 
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06naCTM BOeHHOM TeXHMKM, B HaCTHOCTM K 
3eHHTHblM paK6THblM KOMR/lOKCaM (3PK) 

6nw>KHero py6ewa c onTunecKOM cucTeMofi 
ynpaBneHUfl n paAHOKOMaHflHbiM HaseflBHueM 
3YP. K Mucny Haw6onee BawHbix npo6/ieivi, 5 

CBfl3aHHblX C C03flaHH6M OnTMMeCKMX CMCT8M 

ynpaB/ieHMfl, othocmtca coBepujeHCTBOBaHne 
onTMKo-aneKTpoHHbix npu6opoB c Ljenwo 
o6ecneMeHM« CTpenb6bi KaK c MecTa, TaK m b 

flBM>KeHHM. npM 3TOM B3)KHOe 3HaMeHMe 1Q 

npno6peiaeT Bonpoc MHTerpaunn flaTMUKOB m 
M3MepwTenefi cucTeMbi ynpasneHMfl b eflUHOM 
KOHCTpyKTHBHOM npM6ope. 

l/l3BecTeH MaMTOBbiM o63opHbiPi npHLjen 
BepToneTa [1, 2], b c^epunecKOM Kopnyce 
KOToporo pa3Meu^eHa annapaTypa o6Hapy>KeHMfl 75 
m ono3HaBaHn«, BKntOHaKnuafl b ce6a 
TeneBM3MOHHyK> Kaiviepy, T8nnoBM3MOHHyio 
KaMepy m Jia3epHbifi flanbHOMep-i^eneyKasaienb. 
CipeMflCb npeoAoneTb npe3MepHy»o BuSpaL^nio 
npn MaMTOBOM pacnon okbhh m npvujena 
cneunanncTbi qbupMbi Me Donnell Douglas -20 
npeAnojKunn oco6yto TexHMKy cTa6wnn3ai4Hn 

J1MHMM BM3HpOBaHMW, nOJiyMMBLUytO Ha3BaHMfl 

"MflrKow npnBfl3KM M , 3aKnK)MaioineiicsR b tom, mto 
annapaTypa noflBeiueHa Ha nnaTqbopMe, ocb 
KOTopow ontipaeTCfl Ha wapoBofi noAiunnHMK, 
KOTopbivi b cbok) onepeAb onupaeTCfl Ha 
npywHHbi, 3aKpenneHHbie Ha ropn30HTa/ibHofi 
ocu AByxoceBoro KapAaHa. B cocTaB TaKoro 
npni^ena bxoaht cucTeivia CTa6nnn3aL|Mn hmhmh 

BM3kipOBaHMfl, BKJltOHaiOlAafl B Ce6fl: CTOMKy, 

ropn30HTanbHbiM h BepTMKa/ibHbiM KapAaHbi, 30 
KOTopbie HaBOA^TCfl ABMraTenflMM nepe3 
peAyKTopbi no ropn30HTy (±90°) m BepTMKann 

( ±30°), m tm6kmm noABec. l~ki6KMfi noABec, Ha 
KOTopoM pa3Meu^eHa annapaTypa, coAepwwT: 
uuapoBOM noflLunnHMK, KOTopbiM onupaeTCH Ha 
npy)KMHbi, npMKpenneHHbie k ropn30HTanbHofi 
ocu KapAaHa; onTMHecKwe a^tmukm, M3MepflK)mue 

OTKHOHeHkie OCU, Ha KOTOpOM nOABeLUGHbl 

onTMKO-ajieKTpoHHbie npn6opbi, ot KapAaHOB; 
rkipocKonnMecKMe a^thmkm M3MepeHMfl 
nono>KeHMfl noABeca b npocTpaHCTBe; ABa 
MOMeHTHbix ABnraTen«, CTaTopbi (wiamMTbi 
KpyTflLi^ero MOMeHTa) KOTopbix pa3MeiAeHbi Ha 
nnaTcfjopMe rvi6Koro noABeca, a poTopbi 
(nonacTM) b KapAaHHOM noABece, KOTopbie 
o6ecneHMBa»OT pa3BopoT noABeca OTHOcmenbHO 
KapAaHOB b npeAenax He6onbwnx ymoB 45 
(~ ±1°). 3to flBJifleTca cymecTBeHHbiM 
HGAocTaTKOM npn6opa b LjenoM, TaK KaK f\na 
o6ecneHeHM« HaBBAeHUfl b npeAenax 6onbtunx 
ymoB b KOHCTpyioiMto npn6opa BKJiK>MeHbi 
AononHMTenbHbie ABuraTenn. npuMGHeHne 
ABuraiereM a^h oGecneneHMH nepeis/ieujeHiifl 
KapAaHOB c qeribio nonyHeHMH 6oribiuMX ymoB 
HaBBAeHHn Tpe6yeT BBeAeHH* peflyKTopoB, 

KOTOpblB npMBHOC^T B KOHTyp CTa6nJW3aL4HH 

xuoqVrbi, AononHMTenbHoe TpeHne m CHHwaioT 
>KecTKOCTb KMHewaTHHecKnx qeneti CMCTeMbi, ^ 
cneACTBkieM nero HBnnK)TC« 3HannTenbHbie 
oujm6kh conpoBO>KAeHM^ upnw b A^ana30He Bcex 
ymoB npoKaHKM (nop^AKa 3- 5'), hto asnneica 
HeAonycTMMbiM b KOHType HaBeAeHki^ paKeTbi. 
Kpoivie Toro, tm6kmm noABec Tpe6yeT BbicoKofi 
tomhoctm 6a na h cm po b kh nnaT^opMbi c 60 
onTMMecKHMii npn6opaMM Ha ocu, mto c oahom 
CTopoHbi npMBOAUT k HeonpaBAaHHOMy 
yBennMeHHto ra6apnTOB m Maccbi KOHCTpy ki^m m , c 
ApyroM CTopoHbi ManeMLUMii pa36anaHc (hto 
Ha6nHDAa©TCfl npn M3MeHeHnn ycnoBMM 
3KcnnyaTauiMM v\m M3MeHeHn« cocTaBa 
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owh6kh cTa6nnn3aLiMM p a oluh6kh HaBeAeHkifi 
paKeTbi AOCTuraiOT HeAonycTMMbix BennHMH. 
CneAyeT TaiOKe OTMeTMTb, hto KOHCTpyKUnn 
rw6Koro noABeca b uiapoBOM noALUkinHUKe 
Tpe6yeT c/io>khom TexHonomn M3roTOBneHHfl KaK 
noALUnrtHHKa, TaK m nnTbi, KOTOpan onupaeTcs Ha 

nOALUMnHMK, HTO npMBOAUT K 3HaHMTeJlbH0M 
CTOMMOCTH M3rOTOBneHM«, B TOM HMCJie M npM 
MaCCOBOM npOH3BOACTBe. 

Han6onee 6nn3KHM no csoefi cyiAHOCTM k 
M3o6peTeHHK) ABnaeTCfl onTHKo-sneiapoHHaa 
cucTeMa (03C) KOMnneKca Jernas [3], KOTopbiM 
m flBJi«eTca npoTOTunoM npeAnaraeMoro 
M3o6peTeHnn. 

OcHOBHbiM MOAyneM KOMnneKca ABJifleTCfl 
omeBOM 6hok, Ha kotopom pa3MemeHbt 3YP m 
onTMKO-aneKTpoHHafl cucTeMa aBTOMaTunecKoro 
conpoBO>KAeHMn qenn m paKeTbi. 

OnTHKO-3J18KTpOHHafl CMCTeMa COCTOMT M3 

onTunecKoro npn6opa m nepeAaTHMKa KOMaHA c 
aHTeHHOM. B cocTaB onTunecKoro npn6opa 
bxoaht: cqbepunecKUM Kopnyc, b kotopom 
pa3MemeHbi TennoBM3viOHHafl Kais/iepa c 
TeneaBTOMaTOM conpoBO>KAeHMfl qenn m 
MK-ne/ieHraTop 3axBaTa w neneHraqnn paKeTbi. 
flnfl o6ecneH8HHfl HaBeAeHMH no yrny MecTa 
cqbepunecKUM Kopnyc noABeuieH Ha ocu cunoBoro 
KapAaHa, KOTopbi^ nepe3 ncnonHHTenbHbie 
MexaHM3Mbi (ABuraTenb c peAyKTopoM) co3AaeT 
BpaiAeHne b BepTMKanbHOM nnocKOCTM. 
CqbepunecKUM npn6op coBMecTHO c cunoBbiM 
KapAaHOM pa3MeiAeH Ha noroHe, KOTopbiw 
HaBOAMTCfl no ropn30HTy cbommm 

MCnonHMTeJlbHblMM MexaHM3M3MM . noABec 

onTMHecKMX sneMeHTOB (TennoBM3WOHHOM 
KaMepw, HK-neneHraTopa) BHyTpn cqbepbi 
ocyu^ecTBneH Ha ocu, ycTaHOBneHHofi b 
ujapoBOM noALUnnHMKe, m CTa6nnn3npyeTCfl 

MOMeHTHbIMM ABHraTeflflMM M nOABBCHblMM 

npy>KMHaMM no cumanawi c onTMHecKMX m 
rupocKonMHecKvix AaTHMKOB b He6onbuunx yrnax 

OTKJlOHeHUfl. 

AHTeHHa nepeAann KOMaHA Ha paKeTy b 
AaHHOM cucTeivie pa3Meu^eHa Ha CBoeM 
ocHOBaHUM m ycTaHOB/ieHa Ha Kopnyce 6oeBoro 
MOAynfl. Flo BepTMKann aHTeHHa ynpaBJifleTCfl 

CBOMM aBTOHOMHblM npMBOAOM. Ilo ropM30HTy 

aHTeHHa BpamaeTCH coBMecTHO c KopnycoM 
6oeBoro MOAyn^. KaK y>Ke oTMenanocb Bbiuie, 
TaKafl KOHCTpyKMM« onTunecKoro npn6opa He 
o6ecnennBaeT Heo6xoAMMbie tohhoctm b 
ycnoBMflx 6onbLunx . ymoB HaBeAeHMfl. 
ripMMeHeHne Tara^ cucTewibi b ycnoBM^x 
noABM)KHoro Ha3eMHoro HocnTenfl (Hanpniviep, 
Tuna TaHK nnn BMII) cTaHOBHTCfl TaK>Ke 

HeB03MO>KHblM, TaK KaK iaK39\ CMCTeMa 

CTa6nnM3ai4MM He cnoco6Ha OTpa6oTaTb KaK 

B03MymeHHfl, B03HMKaK)LAHe ot pa6oTbi 

AM3e/ibHoro ABuraTe/ifl BBMAy 6nM3ocTM stmx 

HaCTOT K pe30HaHCHb!M HaCTOTaM noABecKM 

(nacTOTa Bw6pai4MM Kopnyca HocnTenfl ot 
pa6oTbi Alexia AOCTuraeT 40 fi\ m aMnriMTyAOM 

AO 1 MpaA), TaK M B03MymeHMfl t B03HHKaK)UHHe 

npM pa6oTe b ABM)KeHMM (Anana30H HaCTOT ao 3 
l~q m aMn/iMTyAoCi ao 6°). 

KpoMe Toro, cqbepMHecKaa KOHCTpyKqufl 
npn6opa He no3BonqeT pa3MecTMTb aHTBHHy 
nepeAaTHMKa KOMaHA Ha ero Kopnyce, TaK KaK 
npuBOAMT k pa36anaHcnpoBKe npn6opa m 

CHMMCeHMK) TOHHOCTHblX M AHHaMMHeCKHX 

xapaKTepMCTMK npM6opa. A aBTOHOMHoe, 
pa3AenbHoe ot npn6opa, pa3MeLi\eHne aHTeHHbi 
npuBeno k Heo6xoAMMOCTM BBeAeHMW 

AOnOHHMTenbHblX npHBOAOB, SJieMBHTOB 
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KOHCTpyKMMM M KaK CnGACTBMG yBGflMMGHMIO 

Maccora6apnTHbix xapaKTepucTMK cucieMbi 
ynpaBneHMfl b LjenoM. 

TaKMM o6pa30M, cyinecTBytoinaa 
onTMKO-aneKTpOHHafl cMCTGMa hg o6ecneHMBaeT 
3c(xt>eKTiiBHyK) pa6oTy KOMnnGKca npw oonwuMx 
yrnax HaeefleHnw m b ABuweHMH, 3a cmgt 
CHM>KeHMJi tohhoctm HaBGAGHMH paKeTbi m Hapjmy 
c 3thm mmggt 6o/ibLune Maccora6apMTHbie 
xapaicepMCTUKvi . 

3aflaM9M npeAnaraeMoro M3o6peT6HHFi 

HBnfleTCfl nOBblWeHMe SCjxfieKTMBHOCTM 

KOMnneKca 3a cmgt noBbiuiGHMH tomhoctm 
conpoBOKABHMfl upm m paxeTbi b lumdokom 
Anana30He ymos HaBGAGHMfl npM 
oflHOB peMBHHOM CHH)KeHMM Maccora6apMTHbix 
xapaiaepucTHK onTMKo-snGKTDOHHOM cmctgmw 
ynpaBneHMfl. 

3to flocTMraeTc^ tgm, hto b 

OnTMKO-aneKTpOHHOM CMCTGM6 3GHMTHOrO 

paKBTHoro KOMnneKca, coagphouhgm" onTMMGCKMfi 
nocT, cocTOflmufi M3 Hecymefi cto&km, ocHOBaHMfl 

C nOAAOHOM M npMBOAOB C MCTIOnHMTGnbHblMM 
M9XaHM3MaMM HaBBAGHMfl no BBpTMKanM H 

ropn30HTy m 6/iokom ynpaBJieHMH, 
TennoBM3HOHHbiM npn6op, BbixoA KOTOporo 
cogamhgh co bxoaom TGnGaBTOMaTa, 
MH4>pai<pacHbiii (UK) neneHraTop, coctohiamm m 
onTMKo-aneKTpOHHoro AaTMMKa m 6/iOKa 
BbiAeneHMfl KoopAMHaT, napGAaTMMK KOMaHA, 

COGAMHGHHblM C aHTQHHOfi, nOABMJKHOM" M 
HeriOABIDKHblMM BBTBflMM BOJ1HOBOAHOM CMCTeMbl 

m BonHOBOAHbtMn b pau^a lOU^MMMCfl nepexoaaMM 

B BBpTM KaHbHOM H ropM30HTanbHOM* n/lOCKOCTHX, 

rnpocKonMHecKMM AaTMMK yrnoB m KaoejibHbie 

C60PKM C repMBTMMHblMH BblXOABMM K pa3"beMaM p 

ncnonHMTenbHbie MexaHH3Mbi npuBOflOB 
HaBBABHHfl onTMHecKoro nocTa BbinonHGHbi Ha 
6eCKOHTaKTHblX MOMGHTHblX ABuraTB/iwx, CTaTop 
nspBoro M3 KOTopbix 3aKpenjieH BHyTpM ctomkm c 

B03MOWHOCTbK3 BpatAGHMfl pOTOpa C BanOM A™ 
HaBBABHMfl B BGpTMKanbHOM nJlOCKOCTM , a CTaTop 

BToporo MOMeHTHoro ABHraTenfl 3aKpenneH 

BHyTpM OCHOBaHMfl C B03MO)KHOCTbK> Bpai^BHUfl 

poTopa c sanoM pj\a HaBGAGHMH b 
ropM30HTanbHoCi nnocKOCTM, , npn stom 

OnTMMGCKMM HOCT CHa6)K6H BblCOKOTOMHbIM 

noAiunnHUKOM, Ha HenoAsn>KHOM nacTM KOToporo 

CMOHTHpOBaHO OCHOBaHMG, 3 B nOABMWHOM M3CTM 

yKasaHHoro noAWMnHMKa 3aicpenneH Ban poTopa 
MOMBHTHoro ABMraTena ropM30HTanbHoro 

HaBBABHHW, a B B3Jiy pOTOpa MOMBHTHOrO 
ABIiraTBJlfl BBpTMKaJIbHOrO HaBGAGHMfl c TOpiJOB 
BbinOflHBHbl (jinaHL^bl, Ha KOTOpbIG yCTaHOBJIBHbl 

onTMKO-snBKTpOHHbiM AaTMMK H K-nonoHraTopa M 
TennoBM3MOHHbiM npn6op, k bhgujhgm* 
ropn30HTanbHOM nnocKOCTM KOToporo >kbctko 
npHKpennsH ro pocKon m mgckm m abtmmk yrnoB, npn 

3TOM M8)KAy OnTMKO-SneKTpOHHblM A3TMMKOM M 

TennoBM3MOHHbiM npn6opoM k Bany poTopa 
MOMBHTHoro ABuraTe/w BBpTMKaribHoro 
HaBBABHMfl saKpsnneHa aHTBHHa, npuneM Ba/ibi 

BbinOflHBHbl nyCTOTeJlblMM M BHyTpM HMX 
C00TB8TCTBGH HO npOHOKGHbl BGTBM BO/lHOBOAHOCi 

cucieMbi c BpamatotuMMMCfl nepexoAaMM m 

Ka6GJ1bHblG c6opKM, KOTOpbIG Ha BbDCOAG M3 

nycTOTG/ibix sanoB co6paHbi b cnMpanbHbiG 

>KTyTbl, MGPG3 KOTOpbIG BblXOAbl 6noKa 
ynpaBJlOHMfl COGAMHGHbl CO CTaTOpHblMM 
06m0TK3MM MOMGHTHblX ABMraTG/IGM, a BblXOA 

TG/iGaBTOMaTa m BbixoA rwpocKonMHGCKoro 
AaTMMKa ymoB noAKntOHGHbi k BXOAy 

ynpaB/IGHMfl, npMMGM BblXOA 

onTMKO-sriGKTpoHHoro AaTMMKa H K-nGJiGHraTopa 

nOAKHIOMGH KO BXOAy nGpGAaTMMKa, npn 3T0M 
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wryrbi, BpamawinMBCfi B BGpTMKanbHofl 
nnocKOCTM, yno>KGHbi bo 4>jiaHi4GBbix nepexoAax 
Bana poTopa momghthopo ABMraTGnn 
BspTMKanbHoro HaBBAGHMfl, a JKryTbi, 

BpaLl^aiOLl^MGCn B rOpM30HTa/1bHOM n/IOCKOCTM, 
ynO)KGHbl B nOAAOHG OCHOBaHMfl, KOTOpbIM 

BbinoriHGH M3 MaTepMana c ManbiM 

K03C(xt)ML^MGHTOM TDGHMfl, npMMGM B BaflG DOTOpa 
MOMGHTHOrO ABMraTGJlfl BGpTMKanbHoro 
HaBGAGHMH BbinoriHGH na3, b kotodom 

3aqbMKCMpOBaHa nOABM>KHa^ BGTBb BOHHOBOAHOM 
CMCTeMbl. 

Cyi^HOCTb M306pGTGHMfl 3aKTIK)MaGTC51 B TOM, 
MTO npOM38GAGHO onpGAQJlGHHblM o6pa30M 
pa3MGLAGHMG M3B8CTHblX CMCTGM 

TGnnoBM3MOHHoro npM6opa Ha oahom Bany: c 
TOpijOB Ha 4)naHi4ax Bana ycTaHOBnBHbi 

COOTBGTCTBGHHO OnTMKO-3nGKTDOHHblM ASTMMK 

HK-neneHraTOpa m T6nnoBM3MOHHbiM* npM6op, a 
no i^GHTpy MG)KAy hmmm 3aKpGnnGHa aHTGHHa 
nepeAaMM KOMaHA, npMMGM McnonHMTGnbHbiG 

MGXaHMSMbl npMBOAOB HaBBAGHMfl OnTMMGCKOTO 
nOCTa BbinOnHGHbl Ha 6GCKOHTaKTHblX 

MOMGHTHbix ABMraTGnflx, T3K mto CTaTop napBoro 
M3 hmx saKpenneH BHyTpM ctoAkm c 

B03MO)KHOCTbK> BDaiHGHMfl DOTOpa C BanOM f^9\ 
HaBGAGHMfl OnTMHGCKOrO nOCTa B BGpTMKanbHOM 

nnocKOCTM, a craTOp BToporo - 3aKpennGH 

BHyTpM OCHOBaHMfl C B03M0>KH0CTbK) Bpail^eHMfl 

poTopa c BanoM HaBGAGHMn onTMMGCKoro 
nocTa b ropM30HTanbHO^ nnocKOCTM. 

TaKoe nocTpOGHMG 03C no3BonaGT 

06GCnGMMTb ynpaBnGHMG npOCTpaHCTBGHHblM 

nono>KGHMGM nona 3pGHMfl b ujmdokmx npGAGnax 
no a3MM)rry ±90 m no yrny MGCTa ot -15 ao 

87 0 C BblCOKOM TOMHOCTbKJ. 

YcTaHOBKa rMpocKonMMGCKoro AaTMMKa yrnoB 
Ha KopnycG TsnnoBM3MOHHoro npM6opa 

06GCnGMM B3GT M3MGDGHMG B03MyiAGHMM, 
B03HMKaK)LAMX npM ABM)KGHMM HOCMTGnfl, 

HGnocpGACTBGHHo Ha npM6opG M BbiAaMy Ha 

MOMGHTHbIG ABMRBTGnM cMmanoB ynpaBHGHMfl, 
npOnopi^MOHanbHblX 3TMM B03MyiHGHMflM. 3to 
o6GCnGM M B3GT BblCOKyK) TOMHOCTb 

COnpOBO>KAGHMfl L^enM M HaBGAGHMfl paKGTbl M 

no3Bon«GT noBbicMTb BGpoflTHocTb nonaAaHMfl 
paKGTbi b L^onb npM paobTe b abm)kghmm. 

npMMGHGHMG OGCKOHTaKTHbDC MOMGHTHblX 

ABMraTGnofl b kbmgctbg McnonHMTGnbHbix 

MGX3HM3MOB n03BOnMnO OTKa3aTbC51 OT 
DGAyKTOpOB M TGM CaMbIM MCWIJOMMTb BnMflHMG 
JKGCTKOCTM, TpGHMfl M nKX^TOB 3TMX MGX3HM3M0B 

Ha A^naMMMGCKMG napaMGTpbi npMBOAOB M 

TOMHOCTHbIG X3paKTGpMCTM KM COnDOBO)KAGHMH 

i^onGM TGnoaBTOMaTOM m nGnGHrai^MM 3YP HK- 
nGnGHraTopoM. Kdomg toto, npMBOAbi c « 

6eCKOHTaKTHblMM MOMGHTHbIMM ABMraTGnflMM 

o6naAaK>T 3HaMMTGnbHOM nGDGrpy30MHOM 

CnOC06HOCTbK) 3a CMGT OTCyTCTBMfl 
lAGTOMHO-KOnnGKTOpHOrO y3na, npMMGHGHMR 
MaiXMTOB M3 pGAK036MGnbHb!X MaTGpManOB, HG 
OOflL^MXCn pa3MarHMMMBaHMfl, M o6paiA6HHOM 
KOHCTpyKi^MM. 3to o6ecnGMMno otboa TGnna 

SnCMGHTaMM KOHCTpyKL^MM, KpGnfllUMX 

MOMGHTHbiM ABMraTGnb k Kopnycy, M n03B0nMH0 

HapflAy C BblCOKMMM AMH3MMMGCKMMM 

napaMGTpaMM (pacnonaraeMaa cKOpocrb hg 

MGHGG 160°/C M yCKOpGHMG AO 600°/C 2 ) C03AaTb 

Manora6apMTHbiM ofitmmgckmm nocT. 

Bbgaghmg b cocTaB onTMMGCKoro nocTa 

BblCOKOTOMHOrO nOALUMnHMKa (B OTnMMMG OT 

npoTOTMna, MMeiou^ero uapoBOM noALUMnHMK m 

nOABGCHblG npy>KMHbl), Ha HGnOABM>KHOM H3CTM 
KOTODOrO CMOHTMDOBaHO OCHOBaHMG M B 

noABM)KHOM oro MacTM 3aKpGnnGH Ban poTopa 
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HaBefleHMfl, no3Bonnno b cociaBe MMeTb no 
oflHOMy ncnonHMTenbHOMy MexaHM3My no 
KaxcAofi och (b omnH^e ot npoTOTMna, y 
KOToporo no ABa ncnoriHMTenbHbix MexaHH3Ma no 

Ka>KAOM OCM), HCKHtOMMTb BJIMflHMe 6anaHCMpoBKM 
Ha TOHHOCTb M 06ecn6MMTb BblCOKytO TOMHOCTb 

conpoBO>KAeHMn i\enn m HaBeAeHMfl paKBTbi b 
ujupoKOM Anana30He ymoB npoKaHKM npn pa6oTe 
KaK c MecTa, TaK m b f\BV\meHv\v\. BbinonHeHne 
BanoB ABuraTeneCi nycTOTenbiMM v\ npoicnaAKa 1Q 

BHyTpM HUX BeTBeM BOnHOBOAHOPi CMCTeMbi c 

BpamaKHHHMi/icfl nepexoflaMM m Ka6enbHbix 
c6opoK, KOTopbie oflHOBpeMeHHo co6paHbi B 
cnnpajibHbie wryTbi m ynoweHbi bo cfrnaHijeBbix 
nepexoAax m b noAAOHe, BbinonHeHHOM M3 
Maiepnana c ManbiM KOsqbqbMLjMeHTOM TpeHUfl, a 15 
TaiOKe cjDMKCupoBaHne noABMWHOM bbtbm 
BonHOBOAHOM CMdeMbi b na3y Ba/ia 
BepTMKanbHoro HaBeAeHMH no3Bonnno 
o6ecneMMTb He TOJibKO HaAewHyio nepeAany 
anetapunecKvix cumanoB M3 BpaiijaioLAMxcfl 
6jiokob b HeBpamaioLAnecfl b Anana30He 20 
lunpoKHX ymoB npoKaHKM BO BC8X yC/lOBMflX 
3KcnnyaTaLinn m BbicoKyio TOHHOCTb HaBeAeHMfl 

3a C46T MMHMMM3aL^MM M0MQHT3 TpeHHfl, 

cBeAeHneM ero npaioimecKM ao HyneBoro 
3HaMeHMfl, ho n cHM3HTb Niaccy m ra6apMTbi 

OnTMHeCKOrO nOCTa, MCKniOHMB M3 KOHCTpyKLJMM 

AononHMTenbHbie sneMeHTbi, CBsraaHHbie c 
npoK/iaAKOM Ka6e/ibHbix c6opoK, nepeAanefi 
cumanoB nepe3 BpamaioinMeca KOHTaKTHbie 

yCTpOMCTBa M MX 3aiMMTOM OT BH6LUHMX 
B03AeMCTBMM. 

Peann3ai4Mfl BcePi coBOKynHOCTM yKa3aHHbix 
TexHMMecKMX peiueHMM no3Bonnna co3AaTb 
BbicoKOTOMHyK) Manora6apMTHyio 
onTMKo-aneKTpoHHyK) cucTeiviy ynpaBneHMfl Ana 
3eHMTHoro paKeTHoro KOMnneKca. 

CpaBHeHne yKa3aHHoro TexHimecKoro 35 
peiueHMfl c npoTOTunoM no3BonfleT ycTaHOBMTb 
ero cooTBeTCTBue KpnTepnio "HOBM3Ha M . 

CpaBHeHne 3a*BneHHoro TexHMMecKoro 
peiueHMfl c ApyrMMM Tex h mm ecKM m m peiueHMflMM b 
AdHHOM Knacce MKM He no3Bonnno Bbi«BHTb b 
hhx npM3HaKM, oTnnMa»oiAMe 3aflBnaeMoe 40 
peiueHne ot npoTOTMna, hto no3BonaeT CAenaTb 

BblBOA O COOTB6TCTBMM KpMTepMfl 

"H3o6peTaTejibCKwfi ypoBeHb". 

H3o6peTeHMe noacHfleTCfl rpaqbMHecKMM 
MaTepnanoM, npuBeAeHHbiM Ha 4wr. 1 m cjDnr. 2, 
Ha KOTopbix npeACTaBneH o6iamm bma h cocTaB 
03C, bma onTMMecKoro nocTa 03C b pa3pe3e. 

Ha 4)Mr. 1 m 4wr. 2 npMH^Tbi cneAyioiAMe 
o6o3HaHeHMfl: 

1 - onTMMecKM^ nocT; 

2 - 6ecKOHTaKTHbifi MOMeHTHbi^ ABMraTenb 
ropM30HTanbHoro HaBeAeHMH (Mfll~H); 

3 - Hecymaa CTOMKa (Kopnyc); 

4 - OnTMKO-SJieKTpOHHblM asthmk (03fl) 
MH4>pai<pacHoro neneHraTopa; 

5 - 6ecKOHTaKTHbiM MOMeHTHbift ABMraTenb 
BepTMKaxibHoro HaBeAeHMfl (MflBH); . 55 

6 - TennoBM3MOHHWM npM6op (TriBII); 

7 - TeneBM3MOHHWM aBTOMaT (TA); 

8 - ocHOBaHMe onTMMecKoro nocTa; 

9 - 6noK BbiAeneHMfl KowiaHA (BBK) 
MHcJ)paKpacHoro neneHraTopa; 

10 - 6noK ynpaBneHMH (BY) npMBOAOB 00 
HaBeAeHMfl onTMMecKoro nocTa; 

11 - BbixoAHbie repwieTMMHbie pa3"beMbi; 

12 - nepeAaTMMK kom3ha Ha paKeTy; 

13 - HenoABM>KHafl BeTBb bojihoboaho^ 
CMCTeMbi; 

14 - noABMWHaa BeTBb bojihoboahom 
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15 - aHTeHHa nepeAaTHMKa KowiaHA; 

16 - Ba^ poTopa MOMeHTHoro ABMraTenn 
BepTMKaxibHoro HaBeAeHMfl c cfenaHLjaMM; 

17 - >KryT cnMpanbHbiM npaBbiM no 
BepTMKa/ibHOMy HaBeAeHMio; 

18 - poTop MOMeHTHoro ABMraTe/ifl 
BepTMKanbHoro HaBeAeHMfl; 

19 - CTaTop MOMeHTHoro ABMraTenb 
BepTMKanbHoro HaBeAeHMfl; 

20 - Mcryr cnMpanbHbiM neebiM no 
BepTMKanbHOMy HaBeAeHMio; 

21 - rMpocKonMMecKMCi astmmk yrnoB (rflY); 

22 - HenoABMWHaa BeTBb bohhoboahom 
CMCTeMbi; 

23 - wryTbi BHyTpeHHMe; 

24 - BbicoKOTOMHbiM noAUJMnHMK onTMMecKoro 
nocTa; 

25 - CTaTop MOMeHTHoro ABMraTenn 
ropM30HTa/ibHoro HaBeAeHMa; 

26 - poTop MOMeHTHoro ABMraTenfl 
ropM30HTanbHoro HaBeAeHMfl; 

27 - Kopnyc Ann myja cnMpanbHoro no 
ropM30HTanbHOMy HaBeAeHMio m pasMeu^eHM^ 
BbixoAHbix pa3~beMOB (11); 

28 - >KryT cnMpanbHbiM no ropM30HTanbHOMy 
HaBeAeHMio; 

29 - noAAOH c ManbiM K03cjDc|)Mi4MeHTOM 
TpeHMfl An« >KryTa; 

30 - BpaiAaioiAMMCfi BonHOBOAHbiM nepexoA 
(coMneHeHMe); 

31 - Ba/i poTopa MOMeHTHoro ABMraTenfl 
ropM30HTanbHoro HaBeAeHMfl; 

32 - noAA©P>KMBaioiAM^ nofliiiMnHMK. 
OnTMHecKMM nocT npeACTaBnfleT co6om 

KOHCTpy KTM B HO 3aKOHH6HHblM 

onTMKO-sneKTpOHHbiM npM6op, coAep^au^MM 
crroMKy m ocHOBaHMe, Ha KOTopbix pa3MetqeHbi 
onTMKO-sneKTpOHHbie npM6opbi m aHTeHHa 
nepeAaTMMKa KOMaHA c BonHOBOAHOM CMCTeMOM m 
MOMeHTHbie ABMraTenM. TaK Ha Bany poTopa 
MflBH qepe3 cfjnaHL^eBbie nepexoAbi 
ycTaHOBneHbi OSfl MK-neneHraTopa (cnpaBa no 
xoAy ABM>KeHMfl) m TIIBn (cneBa). Ha aneMeHTax 

CTOfiKM Mepe3 npOMe>KyTOMHblM KpOHLUTeMH 

Me?KAy 03fl m TFIBn saKpenneHa aHTeHHa 
nepeAaTMMKa KOMaHA c noABMJKHOM BeTBbK) 

BOflHOBOflHOM CMCTeMbi, KOTOpafl 3aCjDMKCMpOBaHa 

b na3y Bana poTopa MflBH. 

Bo c^naHqeBbix nepexoAax Bana MflBH 
GMOHTMpoBaHbi noABM)KHbie cnMpanbHbie 
nnocioie Ka6enbHbie c6opKM, o6ecneHMBaioiAMe 

nOBOpOT CMCT6Mbl B BepTMKa/lbHOM n/lOCKOCTM B 

npeAenax paSoHMx ymoB ot MMHyc 15 ao 85°. 

Ban poTopa MflrH, pa3MemeHHoro b 
ocHOBaHMM, saxpenneH b noABM>KHOM no 

ropM30HTa/lbHOM nnOCKOCTM HaCTM 

BblCOKOTOMHOrO noALUMnHMKa. CTaTop 3Toro 
MflrH HenoABM)KHO 3aKpenneH b ocHOBaHMM, 
KOTopoe cooTBeTCTBeHHO 3aKpenneH0 Ha 

HenOABMWHOfi HaCTM BblCOKOTOMHOrO 

nOAUJMnHMKa. BblCOKOTOHHbl^ nOAUJMnHMK 

npeACTaBnneT co6om c6opKy p cocTOflLMyio M3 

nOABMJKHOft BHyTpeHHOM M H6n0ABM)KH0^ 

HapywHOM nacTei^. Bo BHyTpeHHioio nonocTb, 

06pa30BaHHyK) BHeLUHMM M AByMfl BHyTpeHHMMM 

Konbi^aMM 3acbinaK>TCfl KanM6poBaHHbie c 

TOMHOCTbK) AO 2 MKM CTaHbHbie LUapbl 
AMaMeTpOM 10 MM C COOTBeTCTByiOLAeM CM33K0M. 

Konbi^a M3roTOBJieHbi M3 cneL^ManbHO^ CTanM c 

BblCOKOfl TOHHOCTbK) o6pa60TKM M 

mepoxoBaTOCTM 6eroBbix Aopo>KeK c Topi^eBbiMM 
6M6HMAMM He 6onee 0,01 mm. J1k>cJdt b 
noAUJMnHMKe Bbi6MpaeTcn perynMpoBOHHbiMM 
KonbqaMM, KOTopbie 3aicnaAbiBaK)Tcn b 
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BHyTpeHHMM KOjlbLJOM nOflUJHnHMKa. 

BecKOHTaKTHbie MOMGHTHbie ABuraTenn (Mfl) 
ropn30HTanbHoro n BepTMKanbHoro HaBeAQHMfl 
MfleHTMMHbi n npeACTaBnflKrr co6ofi Ka>KflbiM 
CHHxpoHHyto sneKTpMMecKyjo MamnHy, 
aaMKHyTyto no nonoweHMio poTopa. Potop 
BbinonHeH Ha (ioctoahhom MamnTe. C poTopoM 
coeAMHeH flaTMMK nonoweHMH poTopa Tuna 
CMHycHO-KocuHycHoro Bpamaioinerocfl 
TpaHc4>opMaTOpa, c KOToporo cuma/i noflaeTCfl 
Ha 4>a3Hbie o6motkm CTaiopa Mfl, tok KOTopbix b 
3aBncn mocth ot BxoflHoro CMmana co3flaeT 
ManHHTOflBtDKymne curibi, Bbi3biBaioLAMe 
Bpai^eHne poTopa. I~lpn stom B3anMHoe 
nonoKGHne poTopa Mfl n flaTHMKa yrna Bbi6paH0 
TaK, HTo6bi co3flaTb MaKCMManbHbiM BpamaHDL^nM 

MOMGHT (9= 90°) M npM paSHOnOJlHpHblX BXOAHblX 

cumanax, oflMHaKOBbix no aMnnvuyfle, 
co6nK)flanocb paBeHCTBo yrnoBbix cKopocTefi 
npn npaBOM m neBOM Bpau^eHMM. MacTOTa 
Bpai^eHMfl Mfl nponopi^MOHanbHa aMnnnTyfle 
BxoflHoro cumana. 

Banbi poTopoB MflBH w Mfll~H BbinonHeHbi 
nycTOTenbiMn m b hmx nponoweHbi Ka6enbHbie 
c6opKM, noABMWHbie, HenoABMWHbie BeTBM v\ 
BpamaioiAMecfl nepexoAbi BonHOBOAHOM 

CMCTeMbl. 

rnpocKonnMecKHM AaTMMK yrnoB (l~flY) 
npeACTaB/ifleT co6om TpexcTeneHHOM 
rupocKonnMecKUM npn6op, KOTopbiM >KecTK0 
3aKpenneH cbomm KopnycoM Ha TennoBM3MOHHOM 
npn6ope v\ mMepnei oTKnoHeHMH TnBn ot 
BepTMKanbHOM ocm no AByM nnocKOCTAM b 
LunpoKOM nonoce nacTOT. l"flY aBnneicn 
HenocpeACTBeHHbiM a^thmkom cumanoB nnn 
HaBeAeHMfl m cTa6nnn3aMMH. riorpeujHOCTb 
M3MepeHMfl yrnoB He npeBbiiuaeT 0,05 MpaA- 
Tfly o6naAaeT qjupokmm AWHaMMHecKMM 
Anana30HOM m M3MepneT ckopoctm ot 0 ao 60°/c. 

TenjioBM3MOHHbiM npn6op (Tuna 1I1H80) 
pa6oTaeT b Anana30He 8-14 mkm m MMeeT Ha 

BblXOAe CTaHAapTHbIM T6neBH3M0HHblM 

BMAeocuman, KOTopbitf nocTynaeT Ha bxoa 
TeneaBTOMaTa (TA). 

TeneaBTOMa/ (Tuna 1TTC1) npeACTaBnaeT 
co6om GbiCTpoAeMCTByjoiAyK) 
cneL4najiM3npoBaHHyK) BbNucnmenbHyK) 
cucTeMy, peann3yioiJ4yK) 
Koppenai4MOHHO-KOHTpacTHbivi anropnTM 
o6pa6oTKM m onpeAeneHMfl KOopAMHaT qenn 
OTHOcmenbHO LjeHTpa TennoBM3HOHHoro pacTpa 
BMAeocumana c ncnonb30BaHMeM 3anoMHeHHoro 
o6pa3a i^enn n ee TeKymero M3o6pa>KeHMfl Ha 
ocHOBaHMM BMAeocumana, npMHMMaeMoro c 

TnBn 

MHcfcpaKpacHbifi nenenraTop (Tuna 1MKni) 

aBTOMaTHMeCKM M3Mepfl8T KOOpAHHaTbl 3YP, 
MM66T B COCTaBO OnTMKO-SneKTpOHHblM AaTHMK, 

npeACTaBn«K)LAMM co6om cucTeMy c pacipoBbiM 
aHann3aTopoM, cfDOTonpneMHUKOM m ycmiMTeneM 

Cf)OTOTOKa M KOOpAHHaTOp, KOTOpbIM BblAenflOT 

KoopAHHaTbi 3YP - cooTBGTCTBeHHO yron MecTa M 
asuMyT no cumanaM c^oTonpneMHoro 
ycTpoMCTBa, pearupyromero Ha CBeTOBoCi cuman, 
co3AaBaeMbiw mctohhmkom M3nyseHM« paKeTbi 
(HanpuMep, ciapTOBbiM ABuraTeneM Ha 
CTapTOBOM ynacTKe noneia 3YP m 
naMnoii-ct)apoM Ha MapuiGBOM ynacTKG). 

nepeAaTMMK KOMaHA c aHTeHHOM 
o6ecneMMBaeT KOflnpoBaHne m nepeAaMy KOMaHA 
Ha 6opT 3YP. 

nnocKUM cnnpanbHbiw wryT, nepeAatounnii 
cm man w M3 BpaLnaroii^Gvicfl Mac™ no ropn30HTy b 
HenoABM)KHyK) MacTb yno)K6H b hoaaoh 
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m ooecnevuBaeT noBopoT omnMecKoro nocTa b 
npeAenax yrnos ±90° npaKTMMecKM 6G3 TpeHUfl. 

SneKTpoHHbie 6noKM, a wvieHHo: 
TeneaBTOMaT, nepeAamnK KOMaHAi 6noK 
ynpaBJieHMH npuBOAOB m 6noK BbiAeneHMfl 
KoopAHHaT HK-neneHraTopa pa3MeineHbi bhg 
onTunecKoro nocTa m hg co3AaK)T Harpy3Ky Ha 
npuBOAbi nocTa. 

<t>yHKl4MOHMpOBaHMe OnTMKO-anGKTpOHHOR 

cudeMbi no npeAnaraGMOMy M3o6peTeHMK) 
nponcxoAMT cnGAyiomHM o6pa30M. 

nocne o6Hapy>KGHM« L^enn b TnBn 
BMAeocumaji c TnBn nocTynaeT Ha bxoa 
TeneaBTOMaTa, b kotodom oh o6pa6aTbiBaeTcn, 
m onpeAenflJOTcn KOopAHHaTbi i4enM 
oTHocnTenbHo L^GHTpa TennoBM3MOHHoro pacTpa. 

OflHOBpeMGHHO M3MGpflGTCn C nOMOUL\bK) ("flY 
OTKnOHGHMG TnBn H >KGCTKO C HUM CBfl3aHHb!X 

03/4 m aHTGHHbi nepeAann KOMaHA (TaK KaK ohm 
3aKpenneHbi Ha oahom ocm) ot ropM30HTanbHOM 
nnocKOCTM. CMman ynpaBneHMfl c TflY m 
KOopAMHaTa qenM, M3MepeHHan TeneaBTOMaTOM, 
noAaiOTCfl Ha bxoa 6noKa ynpaBneHMfl npMBOAQB 
HaBeAGHMA onTMMGCKoro nocTa. C BbixoAa 6noKa 
ynpaBneHMfl cwmanbi nepe3 m6KMe cnMpanbHbie 
MryTbi nepeAaK)TCfl b cTaTopHbie o6motkm 
MOMeHTHbix ABMraTeneM, co3AaBa« 
MamMTOABM>KyiAne cn/ibi, KOTopbie Bbi3biBaioT 
BpameHne poTopoB c nycTOTenbiMM BanaMM. 3to 
Bpaii^eHne KOMneHCMpyeT paccomacoBaHMe 
Me>KAy nono>KeHMeM i\env\ b TB pacTpe m 
qeHTpoM pacTpa m o6ecneHMBaeTCfl 
con pobo>kagh mg qenM. 

EcnM i^enb b 30He 3YP, to npMHMMaeTca 
peuJGHMe o nycKe 3YP, nocne cxoAa OHa 
neneHryeTcyi 03fl MK-neneHraTopa m CMman 
paccornacoBaHMfl Me>KAy i\enh\o m paKeTOM 
nepeAaeTC^ b nepeAaTMMK, c KOToporo 
BbicoKOMacTOTHbiM CMman Mepe3 BonHOBOAHyto 
CMCTeMy, coAep>t<amyK) noABM>KHbie m 
HenoABM>KHbie botbm m BpaLnaraiAMecw 
nepexoAbi, nopeAaeTCfl Ha aHTeHHy. AHTeHHa 
nepeAaeT KOMaHAbi ynpaBneHM« Ha paKeTy ao 
coBNiemeHMfl gg c L4enbK). 

npoAnaraeMaa 03C o6ecneHMBaeT BbicoKyjo 

34>QbeKTMBHOCTb 3a CH6T OTpaOOTKM C BblCOKOM 
TOMHOCTbK) npM H3B6A6HMM paKGTbl! 

- napaMGTpoB abm>kghh^ qenw, T.e. yrnoBOM 

CKOpOCTM nMHMM BM3MpOBaHM«. Rn* 

coBpeMeHHbix L^eneM TaKMe ckopoctm AocTMraiOT 
60°/c; 

- napaMGTpOB B03MymeHMM OT ABM>K6HMf1 

HOCMTen^ m BM6paL\MM ot pa6oTbi TaroBoro 
ABMraTenn. Rna HocMTeneM TMna TaHK, BMn 
TaKMe B03MyLMeHMfl cocTaBn«K)T ao 30 °/c m 
BM6pai4MM b nonoce ao 25-40 3to CTano 
B03M0>KHbiM noTOMy, mto npeAnaraeMafl 
KOHCTpyKqMfl o6ecneMMBaeT ManbiM MOMeHT 
cyxoro TpeHMfl, ManbiM CTaTMHecKMM AHc6anaHC, 

MMHMManbHyiO >KeCTK0CTb >KryTOB M BOnHOBOAHOM 

CMCTeMbi. 3Toro yAanocb AocTMMb 6naroAap« 
TOMy, hto B npeAno>KeHHOM 03C Bbi6paHbi b 
KanecTBe npMBOAQB 6ecKopnycHbie MOMeHTHbie 
ABMraTenM, pa3Meii\eHHbie onpeAeneHHbiM 
06pa30M B KOHCTpyKl^MM, a Banbi poTopoB 3TMX 
ABMraTeneM BbinonHeHbi nycTOTenbiMM m b hmx 
npono>KeHbi Ka6enbHbie c6opKM m BonHOBOAHbie 
nepexoAbi. 3to o6ecneHMno oTcyTCTBMe 
peAyKTopHbix nepeAan m TeM caMbiM MCKnioHMno 
BnMfiHMe TaKMX napaMeTpoB, KaK HeAOCTaTOHHaa 
>KecTKOCTb KMHeMaTMMecKOM nepeAaMM m 
nioqbTOB. >KecTKOCTb KMHeMaTMHecKOM nepeAanM 
yBenMHMnacb b cothm pa3 m 6naroAapa STOMy 
B03pocna co6cTB6HHan MacTOTa Kone6aHMM 
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(pe30HaHCHbie nacToTbi) m cocTaBwna He MeHee 
150 Tli. 3to no3BO/inno 0Tpa6aTbiBaTb c 

BblCOKOM TOMHOCTbKD B03MyLL|eHMfl B LUMDOKOM 

nonoce nacTOT, b tom Hwcne m npn abh>kghhm 
caMoxooa. 

KpoMe Toro, HcnonHeHwe wryTOB b bhab 
cnnpanbHbix c6opoK m yKnaflKa jwyra l~H b 
noAAOHe, BbinonHOHHOM M3 4>ToponnacTa, 
o6ecneHnnn m h h h Man bHy 10 )KecTKOCTb m TpeHne 
Ka6enew o KOpnyc npn nepeqaqe aneKTpwHecKvix 
CMmanoB b luwdokom Anana30He yrnos npoKaHKM 
onTunecKoro nocrra BOKpyr BepTMKanbHofi 
(-15.. .85°) n ropn30HTajibHofi (±90°) ocefl. 

Pa3MemeHne Ha oahoh" ocu onTidM6cwnx 
npn6opoB, aHTBHHbi nepeaann KOMaHfl m TflY Ha 
TnBn noBbicuno TOHHocTb cornacoBaHMH ocefi 
Bcex npu6opoB Mewxy co6om, o6ecneHwno 
M3MepeHne Kone6aHMfl HenocpefldBeHHO nona 

SpeHMfl TIIBn H nOBblCMHO TOHHOCTb H3MepeHMfl 

KoopfliiHaT i\em, mto ooecneHwno Bbicoicyio 
TOMHOCTb npw pa6oTe b abidkghmm, a TaioKe 
no3Bonnno cosAaTb npnGop c yrnaMM npoKanKM b 
LunpoKOM fluanasoHe npn MMHUManbHbix 
o6-beiviax n Macce. Macca nocia He npeBbiwaeT 
120 kt. npeflnaraeMafl 03C o6ecneHMBaeT 
BbicoKvie tohhoctm: norpeujHOCTb 

conpoBO)KAeHki5t i\em He npeBbiwaeT 0,1 MpaA, a 
cpeAHeKBsmpaTMMecKafl OLiin6Ka HaBeAeHMH 3YP 
He npeBbiiuaeT 2 m npn pa6oTe KaK c MecTa, tbk 
m b ABMweHUM, hto o6ecneMUBaeT BepoaTHOCTb 
nopaweHMH ijenn Tuna F-16 He MeHee 0,75. 
TaKMM o6pa30M, b npeAnaraeMofi 
onTHKo-sneirrpoHHOM cucTeMe peann3yeTCfl 
BbicoKaa s^eKTMBHOCTb KOMnneKca 3a cmot 
noBbnuenun tomhocth conpoBOKAeHVifl i^enn M 
paKBTbi b LunpoKOM Auana30He yrnoB HaseAeHMfl 
npM pa6oTe KaK c Mecrra, TaK h b nsumeHuu, 
npn OAHOBpeMeHHOM chm>k©hmm 

Macco-ra6apnTHbix xapaKTepvicTWK 
onTMKO-aneKTpoHHOM cucTeMbi ynpaBneHMR 

Flo HacrofltneMy npeAfioxceHwo pa3pa6oiaHa 
KOHCTpyKTopcKafl AOKyMeHTai^nfl npn co3AaHMn 
KOMn/ieKca "naHi^upb-C", M3roTOBneH 
SKcnepuMeHTanbHbiM o6pa3eL4, KOTopbifi 
HaxoAMTCH Ha noneBbix kicnbrraHMflx. 
npeA^araeMoe n3o6peTeHkie mokot 6biTb 
npuMeHeHo npn MOAepHM3ai4nn KOMnneKca 
'TyHrycKa MT, a TaioKe npn co3AaHnn MopcKoro 
BapkiaHTa KOMnneKca "naHLjkipb-M" m 
ynpoii^eHHbix HeAOporux KOMnneKcos Tuna 
TKB-841 c onTMMecKOM cwcTeMOM ynpaBneHwn. 

HCTOMHUKM MHCf)OpMai4HH 

1. Flight International, 1984, 125, N 
3903, p.515. 

2. Interavia Air Letter, 1983, N 10311. 

3. Jane's Land - Based air defense, Tenth 
Edition 1997-98, p.p. 293-297. 

OopMyxia M3o6peTeHMfl: 

OnTMKO-sneKTpoHHafl cucieMa 36HHTHoro 
paKeTHoro KOMnneKca, coAepwamafl onTM^ecKUM 
nod, cocTOflmwfl M3 Hecymefl cTofiKM, ocHoaaHUfl 

C nOAAOHOM M npMBOAOB C MCnonHMTenbHblMM 

MexaHH3MaMM HaeeAeHMfl no BeptMKanki m 
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ropu30HTy vi 6hokom ynpaBneHun, 
TennoBM3MOHHbiM npn6op, bwxoa KOToporo 
coeAMHeH co bxoaom TeneaBTOMaTa, 
MH^jpaKpacHbivl (MK) neneHraTop, coctoaihh^ H3 
onTHKO-aneiapoHHoro AaTMMKa n 6noKa 
BbifleneHHfl xoopAviHaT, nepeAamnK KOMaHA, 

COeAMHeHHblM C aHTeHHOW, riOflBH)KHOM M 
HenOABHXOHbEMH B6TBWMH BOnHOBOAHOM CMCTeMb! 

m BonHOBOAHbiMM BpaLHafou\HMHcfl nepexoAawH 
b BepTMKanbHofi m ropn30HTaribHoPi nnocKOCTflx, 
rvipocKonnMecKM^ AaTMMK yrnoB m Ka6enbHbie 

cSopKM C repMeTMHHblMH BblXOAaMM K pa3"beMaM p 

OTnvmatou^a^cfl tbm, mto ncnonHHTenbHbie 

MexaHM3Mbl npMBOAOB HaBeABHHfl onTMMGCKoro 

nocTa BbinonHeHbi Ha 6ecKO HTaKTH bix 
MOMeHTHbix ABviraTennx, CTaTop nepBoro M3 
KOTopbix 3aKpennen BHyipn ctomkm c 

B03MO>KHOCTbK) Bpai^eHMfl DOTOpa C B3J10M PJ}9\ 

HaBeAeHUfl b BepTHKaribHOM nnocKOCTM, a CTaTop 
BTOporo MOMeHTHoro ABHraTenfl 3aKpenneH 

BHyTpM OCHOBaHMfl C B03M0>KH0CTbK> BDai^eHVIfl 

poTopa c BanoM ana Ha Be ash b 
ropn30HTanbHOM nnocKOCTM, npn stom 

OnTMHOCKVlft nOCT CHa6>K6H BblCOKOTOHHbIM 

noAUJMnHUKOM, Ha HenoABVDKHoR nacTM KOToporo 

CMOHTMDOBaHO OCHOBaHMe, a B nOABM)KHOM HaCTM 

yKa3aHHoro noAUinnHMKa 3aKpenneH Ban poTopa 
MOMeHTHoro ABuraTenn ropn30HTanbHoro 
HaBeAeHM», a b Bany poTopa MOMeHTHoro 
ABMraTena BepTMKanbHoro HaBeAeHkin c Topi^OB 
BbinonHeHbi 4>naHL^bi, Ha KOTopbte ycTanoBneHbi 
onTMKO-aneKTpoHHbiw AaTHHK MK-neneHraTopa m 
TennoBH3MOHHbivi npn6op, k BHeiiiHew 
ropn30HTanbHofi nnocKOCTM KOToporo jkoctko 
npuKpenneH mpocKonnMecKHM AamnK yrnoB, npn 

3TOM M6)KAy OnTHKO-aneKTDOHHblM AaTMUKOM M 

TennoBM3HOHHbiM npnobpoM k Bany poTopa 
MOMeHTHoro ABMraTena BepTmonbHoro 
HaBeAeHMfl 3aKpenneHa aHTeHHa, npuneM eanbi 
BbinonHeHbi nycTOTenbiMM m BHyipn hmx 

COOTBeTCT B8H HO npOnOKGHbl B6TBM BOnHOBOAHOtl 

cudeMbi c Bpau^aioLAMMHcn nepexoAaMU n 
Ka6enbHbie c6opKM, KOTopbie Ha BbixoAe M3 
nycTOTenbix BanoB co6paHbi b cnnpanbHbie 
nnocKvie >KryTbi, nepe3 KOTopbie BbixoAbi 6noKa 
ynpaBneHM« coeAMHeHbi co craiopHbiMn 
o6MOTKaMM MOMeHTHbix ABuraTenefi, a BbixoA 
TeneaBTOMaTa m bwxoa rnpocKonnMecKoro 
AaTMMKa yrnoB noAKnwMeHbi k BxoAy 6noKa 
ynpaeneHMfl, npimeM BbixoA 

onTMKO-aneKTpoHHoro AaTHMKa HK-neneHraTopa 
noAKmoneH ko BXOAy nepeAaTMMKa, npM 3TOM 
wiyrbi, BpamaraiAnecfl b BepTHKanbHOM 
nnocKOCTM, ynoweHbi bo 4)naHi4eBbix nepexoAax 
eana poTopa MOMeHTHoro ABMraTenfl 
BepTMKanbHoro HaBeAeHun, a wryTbi, 
epau^aioiAMecfl b ropM30HTanbHOM nnocKOCTM, 
ynoneHbi b noAAOHe ocHOBaHun, KOTopbtti 
BbinonHeH M3 MaTepnana c ManbiM 
Koac^4)iiL4MeHTOM TpeHUfl, npuHeM b Bane poTopa 
MOMeHTHoro ABMraTenfl BepTMKanbHoro 
HaBeAeHMfl BbinonHeH na3, b kotodom 

33CjDV1 KCM pOB3 Ha nOABM)KHa« B6TBb BOnHOBOAHOM 
CMCTeMbl. 
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BASIC-ABSTRACT: 

NOVELTY - The optoelectronic system of anti-aircraft missile complex has an 
optical post consisting of a bearing rack, base with a bottom plate and 
elevation and traverse actuators, and a control unit, thermovision unit with an 
automatic telecontrol unit, infra-red seeker unit consisting of an 
optoelectronic sensor and a coordinate discrimination unit. The system also 
has a command transmitter with an antenna, movable and fixed branches of the 
waveguide system and waveguide rotational junctions in the vertical and 
horizontal planes, gyro angle-data transmitter and cable assemblies with sealed 
outputs to the connectors. The elevation and traverse actuators of the optical 
post employ contactless torque motors, the stator of the first of them is 
secured inside the rack for rotation of the rotor with the shaft in the 
vertical plane, and the stator of the second torque motor is secured inside the 
base for rotation of the rotor with the shaft in the horizontal plane. The 
optical post comprises a high-precision bearing, whose fixed section mounts the 
base, and secured in the bearing movable section is the shaft of the traversing 
torque motor rotor. Made in the shaft of the elevation torque motor on the 
ends are flanges carrying the optoelectronic sensor of the infra-red seeker 
unit and the thermovision unit, with the gyro angle-data transmitter rigidly 
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attached to its horizontal plane. The antenna is fastened to the shaft of the 
rotor of the elevation torque motor between the optoelectronic sensor and the 
thermovision unit. The shafts are made hollow for passage of the branches of 
the waveguide system with rotational junctions and cable assemblies, which at 
the outlet of the hollow shaft are assembled in spiral flat bunched conductors; 
the bunched conductors rotating in the vertical plane are laid in the flanged 
junctions of the shaft of the rotor of the elevation torque motor. The bunched 
conductors rotating in the horizontal plane are laid in the base bottom plate, 
which is made of material with a low friction coefficient; the rotor shaft of 
the elevation torque motor has a groove in which the movable branch of the 
waveguide system connected to the antenna is fixed. 

USE - Military equipment, in particular, short-range anti-aircraft missile 
complexes with an optical control system and radio-controlled guided 
anti-aircraft missile guidance. 

ADVANTAGE - Enhanced efficiency of the complex due to enhanced accuracy of 
target and missile tracking within a wide range of elevation and traverse 
angles, reduced mass and dimensional characteristics of the optoelectronic 
control system. 2 dwg 
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